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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to a toucln panel input apparatus for inputting cliaracters or tlie lil<e witli a touch 
panel constituted of electrode panels each connposed of a transparent analog resistance film. 

10 Description of the Related Art 

[0002] Figs. 18A, 18B and 19 show a prior art touch panel input apparatus (e.g., Japanese Laid-Open Patent Pub- 
lication No. 5-127827). 

[0003] In the touch panel input apparatus, an X-direction electrode panel 1 and a Y-direction electrode panel 2 each 
^5 formed of a transparent electrode are laminated on a display screen such as a liquid crystal display panel or a CRT 
(cathode ray tube) and bonded to each other. As shown in Figs. 18A and 18B, a power source Vcc is alternately 
connected with an end of the X-direction electrode panel 1 and that of the Y-direction electrode panel 2 to generate a 
voltage distribution in the X-direction andthe Y-direction. The X-direction electrode panel 1 and the Y-direction electrode 
panel 2 are brought into contact with each other at a point thereof by pressing the point with a pen or a finger. The 
20 coordinates of the pressed point is detected based on the voltage at the contact point. 

[0004] In the touch panel input apparatus, when the power source is off, one electrode panel (for example, the Y- 
direction electrode panel 2) is connected with the power source Vcc (positive power source), while the other electrode 
panel (for example, the X-direction electrode panel 1) is grounded (negative power source) via an output resistor R, 
as shown in Fig. 19. A voltage (input signal TABIN) which appears on the output resistor R when both the X-direction 
25 electrode panel 1 and the Y-direction electrode panel 2 have been brought into contact with each other is detected. 
Upon detection of the voltage, an operation of turning on the power source is started. 
[0005] The conventional touch panel input apparatus has, however, problems as described below: 

(1) Normally, the OFF period of time of the power source is long. Thus, if the voltage of the power source Vcc is 
30 kept to be applied to the X-direction electrode panel 1 or the Y-direction electrode panel 2 when the power source 

is OFF, leakage occurs therebetween. If a switch composed of a transistor is used to connect the power source 
Vcc alternately with the X-direction electrode panel 1 and the Y-direction electrode panel 2, it is necessary to flow 
electric current through the base of the transistor in turning on the switch. Thus, much electric current is consumed. 

(2) The input signal TABIN is always sampled during the OFF time period of the power source Vcc. When a voltage 
35 appears on the output resistor R as a result of the contact between the X-direction electrode panel 1 and the Y- 

direction electrode panel 2 and the level of the input signal TABIN thus becomes "H", it is decided that the power 
source Vcc has been turned on. Accordingly, it would be unnecessary to execute the sampling operation after a 
CPU (central processing unit) performs an operation of turning on the power source Vcc. Thus, electric current is 
wastefully consumed. 

40 If an operator touches the touch panel for only a very short time period during the OFF state of the power 

source Vcc, the touch panel will have been already brought into a non-pressed state when the CPU becomes 
active. Therefore the CPU does not know what operation to execute. Further, there is a possibility that an ON 
signal having a sufficient time width to allow the CPU to become active be not obtained. 

(3) If an input buffer taking in the input signal TABIN and outputting it to a sampling circuit is composed of a CMOS 
45 (complementary metal oxide film semiconductor), a through electric current flows through the input buffer when 

the voltage which appears at the output resistor R becomes intermediate between the voltage of the power source 
Vcc and the ground voltage. 

(4) If the apparatus is so designed that the power source is turned on by touching the touch panel and is turned 
off by pressing a touch key provided on the touch panel, the following operations are repeated while the touch key 

50 is kept to be pressed: the CPU detects that the touch key has been pressed a power-off operation is performed 

by the CPU a sampling operation is started the CPU detects that the touch key has been pressed the CPU 
becomes active the CPU detects that the touch key has been pressed ^ .... That is, the CPU does not turn the 
power off until a pen or the like is moved away from the touch key. 

(5) Owing to the penetration of electrical noise such as static electricity, there is a possibility that the CPU decide 
55 erroneously that the touch panel Is not being pressed although it Is actually being pressed and vice versa. 

(6) If the touch panel input apparatus is used along with an ICcard, the IC card may be removed from the apparatus 
when a card locking switch on the apparatus is turned on. In this case, the CPU should be prohibited from operating. 
However, even in such a case, a voltage is developed across the resistor R when the touch panel is pressed. As 
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a result, an ON signal is outputted to the CPU. 

That is, the prior art apparatus is not so designed that when the card locking switch is turned on, the input 
signal TABIN is not sannpled and that when the card locking switch is turned off, the sampling operation is resumed. 
Further, the apparatus is not so designed that when the card locking switch is turned off while the touch panel is 

5 being pressed, a power-on operation is not executed. Thus, there is inconvenience in using the apparatus. 

(7) There is a difference in time period in which the level of the input signal TABIN becomes "H" after the voltage 
of the power source Vcc is applied to the Y-direction electrode panel 2, depending on the characteristic of the 
touch panel and the size of a capacitor provided on an input signal line. Therefore, it is necessary to apply the 
power voltage Vcc for a comparatively long time to the panel. Consequently, electric current is wastef ully consumed. 

10 (8) The power source is turned on by the contact between the X-direction and Y-direction electrode panels 1 and 

2 of the touch panel. Thus, even when somebody or something touches the touch panel erroneously, a power-on 
operation is started. 

SUMMARY OF THE INVENTION 

15 

[0006] The present invention has been developed with a view to substantially solving the above-described disad- 
vantages and has for a first object to provide an improved touch panel input apparatus which can reduce consumption 
of electricity by preventing leakage between opposed X and Y electrode panels and/or an unnecessary sampling op- 
eration from occurring. 

20 [0007] It is another object to provide a touch panel input apparatus which does not fail to be turned on only by a 
short-time touch of the panel, but which will not be turned on when unnecessary. 

[0008] It is another object to provide a touch panel input apparatus which prevents a through electric current from 
flowing when the voltage appearing at an output resistor is at an intermediate level between the power voltage level 
and the ground voltage level. 

25 [0009] It is a further object to provide a touch panel input apparatus which has a favorable operability with respect 
to a power-off touch key formed on the touch panel, which avoids a mulfunction due to electrical noise, and/or which 
can be used along with a memory card without any inconvenience. 

[0010] In order to achieve the aforementioned object, the present invention provides a touch panel input apparatus 
comprising: 

30 

a touch panel consisting of two electrode panels one of which has a resistance distribution uniform in an X-direction 
and the other of which has a resistance distribution uniform in a Y-direction; 

a touch panel control circuit for, in a power-on state of the apparatus, alternately applying to the two electrode 
panels a voltage for generating a voltage distribution therein, and detecting a position voltage generated in the 

35 electrode panel to which the voltage is not applied when the two electrode panels are brought into contact with 

each other at a point thereof; and in a power-off state of the apparatus, connecting one end of one of the two 
electrode panels with a power source and at the same time, grounding one end of the other electrode panel via 
an output resistor, and sampling a voltage which is developed between both tenninals of the output resistor when 
the two electrode panels have been brought into contact with each other; 

40 a contact coordinate calculation means for, in the power-on state, calculating coordinates of a contact position on 

the touch panel, based on the position voltages of the respective electrode panels detected by the touch panel 
control circuit and the voltage distributions generated in the respective electrode panels; and 
a power-on means for, in the power-off state of the apparatus, executing a power-on operation to turn on power, 
based on the voltage sampled by the touch panel control circuit; 

45 

wherein the touch panel control circuit comprises: 

an electrode panel control means for, in the power-off state of the apparatus, intermittently connecting the one end 
of the one electrode panel with the power source synchronously with a clock signal, and at the same time, inter- 

50 mittently grounding the one end of the other electrode panel via the output resistor; and 

a sampling means for, in the power-off state of the apparatus, performing the sampling of the voltage synchronously 
with the clock signal and outputting a signal indicating whether or not the sampled voltage is equal to or higher 
than a predetermined level, wherein when the signal indicates that the sampled voltage is equal to or higher than 
the predetermined level, the signal is used as a power-on instruction signal for making the power-on means start 

55 the power-on operation. 

[0011] In the input apparatus, in the power-off state, by the operation of the electrode panel control means, one end 
of one of the two electrode panels (X-direction and Y-direction electrode panels) composing the touch panel is inter- 
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mittently connected with the power source, synchronously with the clock signal and at the sanne tinne, one end of the 
other electrode panel is internnittently grounded via the output resistor. The sampling means samples a voltage which 
has appeared at both ends or terminals, of the output resistor, synchronously with the clock signal, when both electrode 
panels have been brought into contact with each other, and outputs a signal indicating whether or not the sampled 
5 voltage is higher than a predetermined level. 

[0012] As a result, the power-on means executes a power-on operation, based on the signal supplied thereto from 
the sampling means as the power-on instruction signal. 

[0013] In this manner, the application of the power supply voltage to the touch panel and the sampling of the voltage 
which appears on both ends of the output resistor are intermittently performed synchronously with the clock signal. 

10 [0014] According to the invention, even though the sampling period is long, a voltage is not applied to the touch 
panel without cease and no leakage occurs between the X-direction and Y-direction electrode panels. Further, electric 
current is less consumed for a sampling operation than before. That is, the battery has a longer life than before. 
[0015] In an embodiment, the touch panel control circuit further comprises a sampling stop means for stopping a 
sampling operation of the sampling means when the signal received from the sampling means indicates that the sam- 

15 pled voltage is equal to or higher than the predetermined level; and the sampling means has a signal holding means 
for holding the signal outputted from the sampling means. 

[0016] In the apparatus of the above construction, in the power-off state, the sampling means of the touch panel 
control circuit samples the voltage which appears on both ends of the output resistor, and outputs the signal indicating 
whether or not the sampled voltage is equal to or higher than the predetermined level. The signal holding means holds 
20 the signal outputted from the sampling means. Then, the sampling stop means of the touch panel control circuit stops 
the sampling operation of the sampling means when the sampled voltage is equal to or higher than the predetemnined 
level. 

[0017] As described above, when the voltage which has appeared on both ends of the output resistor and is equal 
to or higher than the predetermined level is sampled, the signal holding means holds the signal indicating that the 
25 sampled voltage is equal to or higher than the predetermined level and the sampling stop means stops the sampling 
operation of the sampling means. 

[0018] That is, the apparatus does not perform the sampling operation afterthe power-on instruction signal has been 
outputted. Thus, electric current is consumed in a less quantity. 

[0019] Further, even though the duration of the sampled voltage is very short because the contact time in which both 
30 electrode panels are in contact with each other is very short, the sampling means outputs the power-on instruction 

signal to the power-on means for a long time thanks to the signal holding means. 

[0020] Accordingly, the power-on operation can be reliably executed even though the touch panel is touched only 
for a short time period. 

[0021] In another embodiment of the invention, the touch panel control circuit comprises: 

35 

an input buffer having an input inhibit mode, the voltage developed between the terminals of the output resistor 
being supplied to the sampling means through the input buffer; and 

a buffer control circuit for controlling the input buffer such that the input buffer goes into the input inhibit mode when 
the sampling is not performed. 

40 

[0022] In this embodiment, during the period of time in which the sampling means does not execute the sampling 
operation , the through -electric current does not flow through the input buffer, even when the voltage generated between 
both ends of the output resistor becomes an intennediate potential between the supply voltage and the ground voltage. 
[0023] In an embodiment, the touch panel control circuit comprises: 

45 

a first latch circuit for latching and outputtingto the power-on means the signal outputted from the sampling means; 
a second latch circuit for latching the signal outputted from the sampling means; and 

a latching operation control means for controlling the first and second latch circuits based on the signal latched by 
the second latch circuit such that the first latch circuit stops a latching operation when the sampled voltage is equal 
50 to or higher than the predetermined level and that the first latch circuit starts a latching operation and the second 

latch circuit stops a latching operation when the sampled voltage is lower than the predetermined level. 

[0024] In the input apparatus with the above construction, the second latch circuit of the touch panel control circuit 
latches the signal outputted from the sampling means. Then, at the start time of the sampling operation, the latching 
55 operation control means stops the latching operation of the first latch circuit when it Is detected that the sampled voltage 
is equal to or higher than the predetermined level, based on the signal latched by the second latch circuit and starts 
the latching operation of the first latch circuit when it is detected that the sampled voltage is lowerthan the predetennined 
level, so as to stop the latching operation of the second latch circuit. 
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[0025] Thus, the touch panel is being pressed when the sampling means has started the sampling operation, the 
first latch circuit does not output the power-on instruction signal to the power-on means. As a result, the power-on 
operation is not executed. 

[0026] Accordingly, the following operation circulation to be executed when a stop key, which is a touch key on the 
5 touch panel, is kept being pressed is cut off: power-off operation 

sampling operation CPU detects that touch panel (stop key) has been pressed power-on operation CPU 
detects that stop key region has been pressed power-off operation. 

10 [0027] In an embodiment, the second latch circuit has a predetermined number of latch portions for sequentially 
latching the signal outputted from the sampling means, and wherein when all the latch portions have latched the signal 
indicating that the sampled voltage is lower than the predetermined level, the latching operation control means makes 
the first latch circuit start the latching operation and makes the second latch circuit stop the latching operation, and 
when at least one of the latch portions has latched the signal indicating that the sampled voltage is equal to or higher 

15 than the predetermined level, the latching operation control means makes the first latch circuit stop the latch operation. 
[0028] In this case, signals outputted from the sampling means are sequentially latched by the predetermined number 
of latch portions constituting the second latch circuit of the touch panel control circuit. When the latching operation 
control means detects that all the latch portions have latched the signal, respectively indicating that the sampled voltage 
is lower than the predetermined level, the latching operation of the first latch circuit is started and the latching operation 

20 of the second latch circuit is stopped. 

[0029] In this construction, when nonpressing of the touch panel is detected by the second latch circuit the same 
number of times as the number of the latch portions at the start time of the sampling operation of the sampling means, 
the first latch circuit outputs the power-on instruction signal to the power-on means. As a result, the power-on operation 
is executed. 

25 [0030] According to the invention, the power source cannot be turned on by pressing the touch panel until a prede- 
termined period time passes after the power source is turned off. 

[0031] Thus, according to the present invention, in such a case that because internal processing is being executed 
in the power-off operation, the power-on operation cannot be started, the power-on operation is prohibited from starting 
even though the touch panel is pressed. 
30 [0032] In a further embodiment, the touch panel control circuit comprises: 

a latch circuit having a predetermined number of latch portions for sequentially latching the signal outputted from 
the sampling means; and 

a means connected between the latch portions and the power-on means for receiving the signal latched by each 
35 latch portion and outputting the power-on instruction signal to the power-on means when all of the signals received 

from the latch portions indicate that the sampled voltage is equal to or higher than the predetermined value. 

[0033] In the input apparatus with this construction, signals outputted from the sampling means are sequentially 
latched by the predetermined number of latch portions constituting the latch circuit of the touch panel control circuit. 
40 When means for outputting the power-on instruction signal detects that all the latch portions of the latch circuit have 
latched the signal indicating that the sampled voltage is higher than the predetermined level, the means signal outputs 
the signal latched by the latch portions as the power-on instruction signal to the power-on means. As a result, the 
power-on operation is started. 

[0034] In this construction, when the latch circuit detects pressing of the touch panel the same number of times as 
45 the number of the latch portions, the power-on operation is executed. 

[0035] Accordingly, noise such as static electricity or an erroneous pressing of the touch panel do not cause the 
power-on operation to be started. 

[0036] The input apparatus of the invention is usable along with an IC card. In this case the apparatus has a switch 
which is turned on or off depending on a state of the ICcard, and the touch panel control circuit has a sampling operation 

50 control means for detecting an on/off state of the switch and controlling an operation of the electrode panel control 
means and that of the sampling means in accordance with the detected state of the switch. When the IC card is in an 
unlocked state, the operations of the electrode panel control means and the sampling means are stopped. When the 
touch panel control circuit includes the second latch circuit as mentioned above, the sampling operation control means 
controls the operation of the second latch circuit as well, so that the operation of the second latch circuit is also stopped 

55 when the IC card is in the unlocked state. 

[0037] When the sampling operation control means of the touch panel control circuit detects that the switch (external 
factor switch) is ON, for example, it stops the operation of the electrode panel control means and that of the sampling 
means, whereas when the sampling operation control means detects that the external factor switch is OFF, it releases 
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the electrode panel control means and the sannpling nneans (and the second latch circuit) from the operation-stopped 
state. 

[0038] In this construction, when the switch is ON for example (i.e., the IC card is removable) and thus the CPU 
should not be operated, the power-on operation is not executed. 
5 [0039] Furthermore, in the case that the first and second latch circuit are present, the following advantage is obtained. 
That is, if the touch panel is pressed after the switch returns to an off state for example (i.e., the IC card is locked) and 
thus the sampling operation is resumed, the first latch circuit does not output the power-on instruction signal to the 
power-on means. As a result, the power-on operation is not executed. 

[0040] In an embodiment, the input apparatus has a clock signal generation circuit for generating the clock signal to 
10 be supplied to the electrode panel control means and the sampling means, said clock signal generation circuit com- 
prising: 

a frequency-divided clock signal selection circuit for selecting a frequency-divided clock signal from among a plu- 
rality of frequency-divided clock signals inputted thereto, based on a control signal outputted thereto from outside 
15 of the circuit, the frequency-divided clock signals being generated by dividing a reference clock signal having a 

predetermined frequency; and 

a clock signal output circuit for generating a signal by changing a length of time during which the reference clock 
signal is in one of high and low levels to a half period of the selected frequency-divided clock signal, and outputting 
the generated signal as the clock signal to be supplied to the electrode panel control means and the sampling 
20 means. 

[0041] According to the clock signal generation method as described above, the voltage application time during which 
a voltage is appliedtothetouch panel and thesamplingtimecan be easily altered by selecting an appropriate frequency- 
divided clock signal and changing the length of time during which one of the high or low levels of the reference clock 
25 signal continues, by the use of the selected frequency-divided clock signal. 

[0042] Consequently, the voltage application time and the sampling time can be appropriately set depending on a 
time between the time when the voltage is applied to the touch panel and the time when a voltage having the prede- 
termined level appears across the output resistor. 

[0043] The present invention further provides a touch panel input apparatus comprising: 

30 

a touch panel consisting of two electrode panels one of which has a resistance distribution uniform in an X-direction 
and the other of which has a resistance distribution uniform in a Y-direction; 

an electrode panel control means for, upon receipt of a control signal, alternately applying to the two electrode 

panels a voltage for generating a voltage distribution therein, while in a power-off state of the apparatus, intermit- 
35 tently connecting one end of one electrode panel with the power source synchronously with a clock signal, and at 

the same time, intermittently grounding one end of the other electrode panel via an output resistor; 

a position voltage detecting means for, when the voltage distribution is formed in each electrode panel by the 

electrode panel control means, detecting a position voltage generated in the electrode panel to which the voltage 

is not applied when the two electrode panels are brought into contact with each other at a point thereof; 
40 a contact coordinate calculation means for calculating coordinates of a contact position on the touch panel, based 

on the position voltages detected by the position voltage detecting means and the voltage distributions of the 

respective electrode panels; 

a sampling means for, synchronously with the clock signal, sampling a voltage which is developed between both 
terminals of the output resistor when the two electrode panels have been brought into contact with each other, and 
45 outputting the control signal to the electrode panel control means when the sampled voltage is equal to or higher 

than a predetermined level; and 

a power-on means for executing a power-on operation to turn on power. 
[0044] In an embodiment, the input apparatus further comprises: 

50 

a coordinate storage means for storing coordinates defining a specific region on the touch panel; and 
a contact position deciding means for, in the power-off state of the apparatus, comparing the contact coordinates 
found by the contact coordinate calculation means with the coordinates of the specific region to decide whether 
or not the contact position is located within the specific region; 
55 wherein the power-on means executes the power-on operation when it is decided by the contact position deciding 

means that the contact position is located within the specific region. 

[0045] In the apparatus of the above construction, in the power-off state, the supply voltage is intermittently applied 
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to the touch panel. The sampling nneans sannples a voltage which has appeared at both ends of the output resistor 
when both electrode panels of the touch panel have been brought into contact with each other, and outputs a signal 
indicating whether or not the sampled voltage is equal to or higher than the predetermined level. 
[0046] When the signal indicates that the sampled voltage is equal to or higher than the predetermined level, the 

5 electrode panel control means applies a voltage to both electrode panels alternately to generate a voltage distribution 
thereon. Then, the position voltage detecting means detects a position voltage generated on either the X-direction 
electrode panel or the Y-direction electrode panel to which the voltage has not been applied when a point of the X- 
direction electrode panel and a point of the Y-direction electrode panel have been brought into contact with each other. 
[0047] Then , the contact coordinate calculation means calculates the coordinates of a contact position on the touch 

10 panel, based on the position voltage detected by the position voltage detecting means and the voltage distribution 
generated on the X-direction and Y-direction electrode panels. Then, if the contact position deciding means decides 
that the coordinates of the contact position obtained by the contact coordinate calculation means is located within the 
specific region by comparing the coordinates of the contact position with the coordinates of the specific region stored 
in the storage means, the power-on means executes a power-on operation to turn on the apparatus. 

15 [0048] In this manner, only when a position within the specific region of the surface of the touch panel is pressed, 
the power-on operation is performed. 

[0049] Thus, the power-on operation can be prevented from being erroneously started even though an operator's 
hand or other persons' hand touches the touch panel by accident. In addition, this construction prevents the other 
persons to turn on the apparatus intentionally. 
20 [0050] In another embodiment, the touch panel input apparatus comprises: 

an input result storage means for storing in advance a specific input result produced by a specific operation such 
as drawing a predetermined figure or writing a predetermined character on the touch panel, pressing the touch 
panel predetermined times, etc; 
25 an input result recognizing means for, based on the contact coordinates obtained by the contact coordinate cal- 

culation means, recognizing an input result produced by an operator's actual input operation against the touch 
panel; and 

an input result deciding means for, at the power-off state of the apparatus, deciding whether or not the input result 
recognized by the input result recognizing means coincides with the input result stored in the input result storing 
30 means, 

wherein the power-on means executes the power-on operation when it is decided by the input result deciding 
means that the input result recognized by the input result recognizing means coincides with the input result stored 
in the input result storing means. 

35 [0051] In this embodiment, when the signal outputted from the sampling means indicates that the sampled voltage 
is higher than the predetermined level, the electrode panel control means applies a voltage to both electrode panels 
alternately to generate a voltage distribution thereon. Then, the position voltage detecting means detects a position 
voltage generated on either the X-direction electrode panel or the Y-direction electrode panel to which the voltage has 
not been applied when a point of the X-direction electrode panel and a point of the Y-direction electrode panel have 

40 been brought into contact with each other. 

[0052] Then , the contact coordinate calculation means calculates the coordinates of the contact position on the touch 
panel, based on the position voltages detected by the position voltage detecting means and the voltage distributions 
generated on the X-direction and Y-direction electrode panels. Then, the input result recognizing means recognizes 
an input result produced by the operator's input operation, based on the coordinates of the contact position found by 

45 the contact coordinate calculation means. When the input result deciding means decides that the input result recognized 
by the input result-recognizing means corresponds to the specific input result stored by the input result storing means, 
the power-on means executes the power-on operation. 

[0053] That is, only when one performs the specific operation the input result of which is stored, the power-on oper- 
ation is executed. 

50 [0054] Thus, the apparatus is given a secret function of preventing persons other than the user from using it. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0055] These and other objects and features of the present invention will become clear from the following description 
55 taken in conjunction with the preferred embodiments thereof with reference to the accompanying drawings throughout 
which like parts are designated by like reference numerals, and in which: 

Fig. 1 is a block diagram of a touch panel input apparatus according to an embodiment of the present invention; 
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Fig. 2 is a schematic perspective view of the touch panel input apparatus shown in Fig. 1 

Fig. 3 illustrates a touch panel and a display device to be incorporated in the touch panel input apparatus of Fig. 

1 , the touch panel being bonding on the display device; 

Fig. 4 is a partial circuit diagrann of a touch panel control circuit shown in Fig. 1 ; 
5 Fig. 5 is a circuit diagrann of a sampling circuit being a constituent of the touch panel control circuit shown in Fig. 1 ; 

Figs. 6A, 6B, 6C, 6D, 6E, 6F, 6G, 6H, and 61 are timing charts for the sampling circuit shown in Fig. 5; 
Fig. 7 is a circuit diagram of a sampling circuit different from that shown in Fig. 5; 

Figs. 8A, 8B, 8C,8D, 8E, 8F, 8G, 8H, 81, 8J, 8K, 8L, 8M, 8N, 80, 8P, 8Q, and 8R are timing charts for the sampling 
circuit shown in Fig. 7; 

10 Fig. 9 is a circuit diagram of a sampling circuit different from those shown in Figs. 5 and 7; 

Fig. 10 is a circuit diagram of a clock signal-generation circuit; 

Figs. 11 A, 11 B, 11C and 11 D are waveform charts of respective clock signals to be supplied to the clock signal- 
generation circuit shown in Fig. 10; 

Figs. 12A, 128, 12C, 12D and 12E are timing charts for the clock signal-generation circuit shown in Fig. 10 to 
15 which a clock signal CLK1 is inputted as a clock for a flip flop; 

Figs. 13A, 13B, 13C, 13D and 13E are timing charts for the clock signal-generation circuit shown in Fig. 10 to 
which a clock signal CLK2 is inputted as a clock for the flip flop; 

Fig. 1 4 is an explanatory view of a touch panel on which a region allowing a power-on operation to start is formed; 
Fig. 15 is a flowchart showing a power-on control operation to be executed by a touch panel input apparatus in 
20 which the touch panel shown in Fig. 14 used; 

Figs. 16A, 16B, 16C and 16D illustrate specific actions to cause a power-on operation to be started; 

Fig. 1 7 is a flowchart showing a power-on control operation to be executed by a touch panel input apparatus which 

executes a power-on operation in response to either of the specific operations; 

Figs. 18A and 18B are diagrams for explaining an input coordinate detection operation executed by a prior art 
25 touch panel input apparatus, wherein Fig. 1 8A shows the X-coordinate detection and Fig. 1 8B shows the Y-coor- 

dinate detection; and 

Fig. 19 is an explanatory view showing the way of detecting instructions to perform a power-on operation in the 
prior art touch panel input apparatus. 

30 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0056] A touch panel input apparatus according to an embodiment of the present invention is described below in 
detail with reference to the drawings. 

[0057] Fig. 1 is a block diagram of the touch panel input apparatus according to the embodiment. Fig. 2 is a schematic 

35 perspective view of the touch panel input apparatus. 

[0058] A touch panel 11 of the apparatus is composed of two transparent electrode panels formed of analog resist- 
ance films. The two transparent electrode panels are overlaid on each other with a predetermined space interposed 
therebetween. The touch panel 11 is attached to a display device 14 such as a liquid crystal display panel or a CRT, 
as shown in Fig. 3. Input of characters and/or figures into the apparatus is carried out by pressing the touch panel 1 1 

40 with a touch pen 1 2. A touch key 1 3 is provided on the touch panel 1 1 at a predetermined position thereof. The touch 
key 13 includes a printed sheet bonded to the touch panel 11 . 

[0059] Referring to Fig. 1 , a display control circuit 1 5 controls a display storage 1 6 and the display device 1 4 so that 
an image is displayed on the display device 14 according to image data stored in the display storage 16. 
[0060] A touch panel control circuit 1 7 applies voltages different from each other to both ends of each electrode panel 
45 constituting the touch panel 11 to form a voltage distribution (voltage inclination) in each electrode panel. When both 
electrode panels are brought into contact with each other as a result of pressing of the touch panel 11 with the touch 
pen 1 2, the touch panel control circuit 1 7 detects a position voltage generated on each electrode panel and outputs a 
signal indicating the voltage to an A/D converter 1 8. 

[0061 ] A RAM (Random Access Memory) 1 9 is used as a work area in which various kinds of control data have been 

50 stored. A ROM (Read Only Memory) 20 stores programs for a CPU 21 . 

[0062] The CPU 21 controls the display control circuit 15 so as to write image data to the display storage 1 6 and 
display an image on the display device 1 4. In addition, the CPU 21 controls the touch panel control circuit 1 7 so as to 
switch over a voltage to be applied to each electrode panel of the touch panel 11 and calculate the coordinate of an 
inputted position on the touch panel 1 1 , based on a signal representing the position voltage outputted thereto from the 

55 A/D converter 18. Calculation of the coordinate of the inputted position Is achieved by collating a detected position 
voltage with the voltage inclination data stored in the RAM 19. 

[0063] Fig. 4 shows a part of the circuit of the touch panel control circuit 1 7, and the touch panel 11 . 

[0064] The touch panel 11 consists of an upper, X-direction electrode panel 11a and a lower, Y-direction electrode 
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panel 1 1 b. Each of the X-direction and Y-direction electrode panels 11a and 11b has a resistor network having a unifornn 
resistance distribution. 

[0065] One end of the X-direction electrode panel 11 a is connected with a power source Vcc via a switch circuit 25 
which is controlled to be turned on and off by a control signal XHC. The other end of the X-direction electrode panel 

5 1 1 a is grounded not only via a switch circuit 27 which is turned on and off by a control signal XLC, but also via an output 
resistor R1 and a switch 29 which is turned on and off by a control signal SMPC, the output resistor R1 and the switch 
29 being connected in series. 

[0066] Similarly, one end of the Y-direction electrode panel 11 b is connected with the power source Vcc via a switch 
circuit 26 which is turned on and off by a control signal YHC, while the other end thereof is grounded via a switch circuit 

10 28 which is turned on and off by a control signal YLC. 

[0067] The said other end of the X-direction electrode panel 1 1 a and that of the Y-direction electrode panel 1 1 b are 
also connected with the A/D converter 18 and the control circuit provided subsequently to the A/D converter 18. 
[0068] The touch panel input apparatus having the construction as described above is operated as will be described 
below under the control of the CPU 21 to detect the coordinate of the inputted position on the touch panel 11 . 

15 [0069] That is, the electrode panels 11a and lib each have a uniform resistance distribution. Thus, in detecting the 
X-coordinate of the inputted position, the voltage of the power source Vcc is applied across the X-direction electrode 
panel 11a by setting the levels of the control signals XHC and XLC to "H" to turn on the switch circuits 25 and 27. As 
a result, the uniform voltage distribution is generated in the X-direction electrode panel 11a. Further, the other switch 
circuits 26 and 28 are turned off by setting the levels of the control signals YHC and YLC to "L". 

20 [0070] When a point on the X-direction electrode panel 1 1 a is pressed with the touch pen 1 2 in this state, the electrode 
panels 11a and lib are electrically connected with each other at the pressed point, which causes a voltage corre- 
sponding to the pressed position on the X-direction electrode panel 11a to be developed in the Y-direction electrode 
panel 1 1 b positioned below the X-direction electrode panel 1 1 a of the touch panel 1 1 . The A/D converter 1 8 performs 
an analog-to-digital conversion of the voltage as the position voltage, and outputs the digital value of the voltage to 

25 the CPU 21 . Based on the position voltage, the CPU 21 calculates the X-coordinate of the pressed position , as described 
above. 

[0071] Similarly, in detecting the Y-coordinate of the pressed position, the voltage of the power source Vcc is applied 
across the Y-direction electrode panel lib by setting the levels of the control signals YHC and YLC to "H" to turn on 
the switch circuits 26 and 28. As a result, a uniform voltage distribution is generated in the Y-direction electrode panel 

30 11b. Further, the levels of the control signals XHC and XLC are set to "L" to turn off the switch circuits 25 and 27. 

[0072] When a point of the X-direction electrode panel 11a is pressed with the touch pen 12, the A/D converter 
performs the analog-to-digital conversion of a position voltage which has appeared on the X-direction electrode panel 
1 1 a, and outputs the digital value of the voltage to the CPU 21 . Based on the position voltage, the CPU 21 calculates 
the Y-coordinate of the pressed position, as described above. 

35 [0073] The X-coordinate and Y-coordinate of the pressed position are alternately detected by time sharing by alter- 
nately turning on the switch circuits 25 and 27 and turning off the switch circuits 26 and 28, and turning off the switch 
circuits 25 and 27 and turning on the switch circuits 26 and 28, respectively. 

[0074] The description on an on/off control method for the switch circuits 25 through 28 in detecting the coordinates 
of the pressed position is omitted herein, because it is not directly related with the present invention. 
40 [0075] In the touch panel input apparatus according to this embodiment, a power-on operation is performed by press- 
ing the X-direction electrode panel 11a during a power-off state of the apparatus. 
[0076] The power-on operation is described below. 

[0077] In the power-off state, the level of each of the control signals XHC, XLC, and YLC is set to "L", while the level 
of each of the control signals YHC and SMPC is set to "H". By so doing, the end of the Y-direction electrode panel 1 1 b 
45 is connected with the power source Vcc, while the end of the X-direction electrode panel 1 1 a is grounded via the output 
resistor R1 . 

[0078] When a point of the X-direction electrode panel 11a is pressed in this state, the X-direction and Y-direction 
electrode panels 11a and lib are electrically connected with each other to form a series circuit of the Y-direction 
electrode panel lib, the X-direction electrode panel 11a, and the output resistor R1 between the power source Vcc 

50 and the GND. Thus, electric current flows in the order of the power source Vcc the switch circuit 26 the Y-direction 
electrode panel 1 1 b ^ the X-direction electrode panel 1 1 a ^ the output resistor R1 the switch circuit 29 the GND. 
[0079] In this case, a value of a voltage which appears between both ends or terminals of the output resistor R1 is 
obtained by dividing the power source voltage Vcc by the resistance value of the output resistor R1 plus the resistance 
values of both the X-direction and Y-direction electrode panels 11a and lib [(a resistance value between the power 

55 source Vcc and the contact point on the Y-direction electrode panel 1 1 b) -i- (a contact resistance value between the X- 
direction and Y-direction electrode panels 11a and lib) + (a resistance value between the contact point on the X- 
direction electrode panel 11a and a connection point at which the output resistor R1 is connected)]. Thus, by setting 
the voltage (that is, a voltage of an input signal TABIN) across the output resistor R1 at a value, for example, 0.8 x 
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Vcc, which can be recognized as an "H" level by the CPU 21 , the power-on operation can be accomplished by the 
input signal TABIN through the intermittent sampling of the input signal TABIN. 
[0080] The sampling operation of the input signal TABIN is described below. 

[0081] Fig. 5 is a circuit diagram of a sampling circuit which constitutes a part of the touch panel control circuit 17 
5 and samples the input signal TABIN. Figs. 6A-6I are timing charts for the sampling circuit. 

[0082] The sampling circuit has an input buffer 30 having a function of preventing a through-electric current from 
flowing therethrough, flip-flops 31 and 36, an OR gate 32, inverters 33 and 34, a NAND gate 35, and a delay circuit 
37. A clock signal CLK to be inputted to the OR gate 32 has a low frequency, for example, 32 Hz. The clock signal 
CLK is generated by a clock circuit. 
10 [0083] The flip-flop 36 is controlled by the CPU 21 such that the level of a signal A is set to "H" when the sampling 
circuit is operated and to "L" when the operation of the sampling circuit is stopped. 

[0084] During a time period in which the power source is disconnected and the signal A is at a "L" level, such as a 
time period (a) shown in Fig. 6A, the flip-flop 31 is reset and a signal ON for causing the CPU 21 to execute the power- 
on operation is also set at a "L" level. Thus, the CPU 21 does not execute the power-on operation. 
15 [0085] When the level of the signal A is "L", the level of a signal B outputted from the NAND gate 35 becomes "H", 
and the level of a signal C to be supplied as a clock signal to the flip-flop 31 which samples the input signal TABIN is 
fixed at an "H" level. Therefore, the sampling operation is stopped. 

[0086] Furthermore, because the level of the signal C is "H", the level of each of the control signals YHC and SMPC 
to be outputted from the delay circuit 37 to the switch circuits 26 and 29 becomes "L". As a result, one end of the Y- 
20 direction electrode panel 1 1 b and the output resistor R1 are not electrically connected with the power source Vcc and 
the GND, respectively. Accordingly, a voltage does not appear at both ends of the output resistor R1 , and thus the level 
of the input signal TABIN becomes "L". 

[0087] Because the output signal of the delay circuit 37 is "L", the input buffer 30 goes into an input inhibit mode. 
Thus, even though the input signal TABIN has an intermediate potential between the voltage of the power source Vcc 
25 and the ground voltage, a through-electric current is prevented from flowing through a CMOS transistor constituting 
the input buffer 30. 

[0088] When the level of the signal A becomes "H" under the control of the CPU 21 in the power-off state in a time 
period (b) shown in Fig. 6A, the level of the signal B becomes "L" because the level of the signal ON outputted from 
the flip-flop 31 is "L" then. As a result, the waveform of the signal C to be supplied to the flip-flop 31 has the same 

30 waveform as that of the clock signal CLK. Thus, the sampling operation is started. 

[0089] In this case, when the level of the signal C is "L", the level of each of the control signals YHC and SMPC 
outputted from the delay circuit 37 becomes "H". As a result, the one end of the Y-direction electrode panel lib and 
the output resistor R1 are connected with the power source Vcc and the GND, respectively. When the level of the signal 
C (a clock signal for the flip-flop 31) changes from "H" to "L", the input signal TABIN is latched by the flip-flop 31 . 

35 Because the level of the input signal TABIN is "L" in the time period (b), the level of the signal ON is also "L". 

[0090] When the signal C has risen completely to the "H" level, the level of an output signal of the delay circuit 37 
becomes "L"; the input buffer 30 goes into an input-inhibit mode; and the level of each of the control signals YHC and 
SMPC also becomes "L". In this case, the use of the delay circuit 37 delays the timing at which the flip-flop 31 enters 
the input-inhibit mode and the timing at which the level of each of the control signals YHC and SMPC becomes "L" 

40 until the latch operation of the flip-flop 31 , which is started at the leading edge of the signal C, is completed. 

[0091] When both the X-direction and Y-direction electrode panels 11a and lib are brought into contact with each 
other as a result of pressing a point on the X-direction electrode panel 11a with the touch pen 12 while in the time 
period (b). the sampling is being carried out, the input signal TABIN rises to the following voltage in a time period (c) 
shown in Fig. 6A: 

45 

Vcc X {R1/(R1 + resistance values of the electrode panels 1 1 a and 1 1 b)} 

When the level of the input signal TABIN has exceeded a threshold a of the input buffer 30, the level of a signal D to 
50 be inputted to the flip-flop 31 becomes "H", and the input signal TABIN is latched at the rise, i.e., leading edge, of the 
signal C (i.e., clock signal CLK). As a result, the level of the signal ON to be outputted to the CPU 21 becomes "H", 
and thus the CPU 21 starts the power-on operation. 

[0092] Because the level of each of the signals ON and A is "H" in a time period (d) shown in Fig. 6A, the level of 
the signal B outputted from the NAND gate 35 becomes "H" and the level of the signal C is fixed at "H". As a result, 
55 the input buffer 30 goes into the input inhibit mode, and the level of each of the control signals YHC and SMPC becomes 
"L". As a result, the Y-direction electrode panel lib and the output resistor R1 are electrically disconnected with the 
power source Vcc and the GND, respectively. 

[0093] When the CPU 21 completes the power-on operation and consequently the apparatus is turned on, the CPU 
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21 controls the flip-flop 36 to set the level of the signal A to "L" in a tinne period (e) shown in Fig. 6A. As a result, the 
flip-flop 31 is reset and consequently, the level of the signal ON beconnes "L". 

[0094] As described above, in this embodiment, when the CPU 21 has completed the power-on operation, the CPU 
21 resets the flip-flop 31 which latches the input signal TABIN. Thereafter, the sampling of the input signal TABIN is 

5 not executed. Hence, electric current is not wasted. Further, the input signal TABIN is inputted to the flip-flop 31 via 
the input buffer 30 designed such that the through or pass electric current is prevented from flowing therethrough. 
Specifically, when the control signals YHC and SMPC are at a "L" level, the Input buffer 30 goes Into the input inhibit 
mode, so that, even when the input signal TABIN has an intermediate potential between the power voltage Vcc and 
the ground voltage, a through electric current does not flow through the input buffer 30. 

10 [0095] Because the electrical connection between one end of the Y-direction electrode panel 11b and the power 
source Vcc and that between the GND and the output resistor R1 are made intermittently during the sampling operation, 
synchronously with the clock signal CLK, leakage is prevented from occurring between the X-direction and Y-direction 
electrode panels 11a and 11b, and an amount of consumption of electric current can be reduced even though the 
sampling operation lasts long. That is, the battery has a long life. 

15 [0096] In addition, because the input signal TABIN is latched at the rise or leading edge of the clock signal CLK, 
external noise does not cause mulfunction of the apparatus to occur easily. 

[0097] The flip-flop 31 holds the state of the signal D, which becomes an "H" level when the level of the input signal 
TABIN has exceeded a threshold a of the input buffer 30, until the CPU 21 releases it. Thus, even though the Y-direction 
electrode panel lib is pressed for a very short time, the CPU 21 is reliably capable of recognizing a power-on instruction. 
20 [0098] Fig. 7 is a circuit diagram of a sampling circuit different from that shown In Fig. 3. Fig. 3 is a timing chart of 
the sampling circuit shown In Fig. 7. 

[0099] The sampling circuit has a card locking switch 58 serving as an outer factor switch. This sampling circuit is 
designed to start the power-on operation when pressing of the touch panel 11 has been detected three times in se- 
quence. 

25 [0100] The sampling circuit has an input buffer 40, flip-flops 41 and 46, inverters 43 and 44, a NAND gate 45, and 

a delay circuit 47. Each of these members has the same construction and operation as those of each of the input buffer 
30, the flip-flops 31 and 36, the OR gate 32, the inverters 33 and 34, the NAND gate 35, and the delay circuit 37 of the 
sampling circuit shown in Fig. 5. 

[0101] In addition, the sampling circuit has flip-flops 48 - 53, an OR gate 54, a 3-input NOR gate 55, a 3-input AND 
30 gate 56, and an AND gate 57. 

[01 02] The sampling circuit having the above construction perfomns a sampling operation as will be described below 
with reference to the timing charts shown in Figs. 8A-8R. 

[0103] Referring to a time period (f) shown in Fig. 8R, when the level of the signal A outputted from the flip-flop 46 

becomes "L" under the control of the CPU 21 in a state that power is not yet turned on and that the card locking switch 
35 58 is open, the flip-flops 48 through 50 are preset so that the levels of all output signals 02 - 04 become "H". As a 
result, the level of an output signal G of the 3-input NOR gate 55 becomes "L". As a result, the flip-flops 51-53 are 
reset so that the levels of all output signals G5 - G7 become "L", and the level of the signal ON outputted from the 
3-input AND gate 56 to the CPU 21 also becomes "L". Thus, the power-on operation is not performed. 
[0104] Because the level of the signal A is "L" in the time period (f), as described above, the flip-flop 41 is reset, and 
40 the level of an output signal 01 thereof becomes "L" as in the sampling circuit shown in Fig. 5. Because the level of 
the signal ON is also "L", the level of the signal C is always "H", and thus the sampling operation is stopped. The level 
of each of the control signals YHC and SMPC also becomes "L", and thus the input buffer 40 goes into the input inhibit 
mode. 

[0105] When the level of the signal A becomes "H" under the control of the CPU 21 , the level of the signal B becomes 
45 "L", and a clock is inputted to the flip-flop 41 and as a result, the sampling operation is started. Then, the level of each 
of the control signals YHC and SMPC becomes "H" intennittently, synchronously with the clock signal CLK. Conse- 
quently, the input buffer 40 is released from the input inhibit mode, and the input signal TABIN is latched when the level 
of the signal C (i.e., a clock signal of the flip-flop 41 ) is changed from "L to H". 

[0106] In this case, the level of the signal 01 outputted from the flip-flop 41 becomes "H" when the touch panel is 
50 kept to be pressed as in a time period (g), and hence, the level of the output signal Q2 of the flip-flop 48 also becomes 
"H". As a result, the level of the output signal G of the 3-input NOR gate 55 becomes "L", and the level of the signal 

ON also becomes "L", so that the power-on operation is not performed. 

[0107] When the touch panel is not pressed as in a time period (h), the output signal 01 of the flip-flop 41 becomes 
"L". As a result, the flip-flop 48 latches the output signal 01 at the next leading edge of the clock signal CLK, and the 
55 level of the output signal Q2 becomes "L". Each time the clock signal CLK rises, the level of each of the output signals 
03 and 04 becomes "L". In this way, the levels of all the output signals 01 through 04 become "L". As a result, the 
level of the output signal G of the 3-input NOR gate 55 becomes "H", and the level of a signal F outputted from the OR 
gate 54 to the flip-flops 48 - 50 as a clock signal therefor is fixed at "H", with the result that the latch operation of the 
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flip-flops 48 - 50 is stopped. 

[0108] Because the level of the output signal G is "H", the flip-flops 51 - 53 are released from the reset state and the 
latch operation thereof is started. Because the touch panel is not pressed as described above, the level of the signal 
ON is "L". 

5 [0109] When the touch panel is pressed at a point thereof with the touch pen and as a result, the X-electrode and 
Y-electrode panels are brought into contact with each other during the sannpling operation in the tinne period (h), the 
voltage of the input signal TABIN rises synchronously with the level "H" of the control signals YHC and SM PCin a time 
period (1) shown in Fig. 8R. When the level of the input signal TABIN has exceeded the threshold a of the input buffer 
40, the level of the signal D inputted to the flip-flop 41 becomes "H", and the input signal TABIN is latched at the rise 

10 of the signal C (i.e., the clock signal CLK). 

[0110] Thereafter, the flip-flops 51 - 53 sequentially latch the input signal TABIN at the step-down or trailing edge of 
the clock signal CLK, and as a result, the levels of the output signals Q5 - 07 become "H" sequentially. When the level 
of each of the output signals Q5 - 07 has become "H", the level of the signal ON outputted from the 3-input AND gate 
56 to the GPU 21 becomes "H", and thus the GPU 21 starts the power-on operation. 

15 [0111] When the level of the signal ON becomes "H", the level of the signal B of the NAND gate 45 becomes "H" in 
association with the output of the inverter 44, and the level of the signal C which is the clock to be supplied to the flip- 
flop 41 is fixed at "H". When the power-on operation has been started, the sampling operation is stopped and the level 
of the signal ON is fixed at the level "H". 

[0112] The card locking switch 58 is closed when an IG card is releasably inserted in the apparatus, whereas the 
20 card locking switch 58 is open when the inserted IC card is locked so that it is not releasable. 

[0113] When the inserted IC card gets removable in the time period (1) shown in Fig. 8R, the card locking switch 58 
is turned on. Then, the voltage level at a contact point H becomes "L" in a time period (j), and the level of the output 
signal of the AND gate 57 also becomes "L". As a result, the flip-flop 41 is reset, the flip-flops 48 - 50 are preset, and 
the flip-flops 51-53 are reset. 

25 [0114] Accordingly, the level of the signal ON to be supplied to the CPU 21 becomes "L" and hence, the CPU 21 
does not perform the power-on operation. 

[0115] When the IG card comes into a removable state in the time periods (g) and (h), the card locking switch 58 is 
turned. As a result, the flip-flop 41 is reset, the flip-flops 48 - 50 are preset, and the flip-flops 51 - 53 are reset. 
[0116] Accordingly, even in the time periods (g) and (h) the sampling operation is suspended and the level of the 

30 signal ON becomes "L". Thus, the CPU 21 does not perform the power-on operation. 

[0117] When the IG card is brought into a locked state in the time period (j), the card locking switch 58 is turned off 
or open. Then, the level of the output signal of the AND gate 57 becomes "H". This state is the same as the state in 
which the level of the signal A has become "H" under the control of the CPU 21 in the time period (g). Therefore, the 
time period (g) starts and it is checked whether or not a tablet keeps being pressed. 

35 [0118] As described above, the sampling circuit shown in Fig. 7 has the flip-flops 48 - 50 and 51 - 53 for detecting 
that the touch panel 1 1 has been pressed in a power-off state by sequentially latching the output signal 01 of the flip- 
flop 41 having a function of latching the input signal TABIN. At the change of the level of the signal A from "L" to "H" 
under the control of the CPU 21 , the flip-flops 51 - 53 are reset so that the sampling operation is stopped, if any one 
of the output signals Q2 - Q4 of each of the flip-flops 48 - 50 has become "H", i.e., when the touch panel 11 has been 

40 pressed. 

[01 1 9] As described above, unless the unpressed state of the touch panel 1 1 continues for a time corresponding at 
least three sampling time periods from a point at which the level of the signal A has become "H" in the power-off state, 
the sampling operation is suspended. As a result, the following effect can be obtained. 

[0120] When the GPU 21 should not be turned on because data is being written to an EEPROM (electrically erasable 
45 and programmable ROM), an instruction of turning on the power source cannot be issued to the CPU 21 even though 
the touch panel 11 is pressed. 

[01 21 ] Suppose that a "stop key" which is one of the touch keys 1 3 mounted on the touch panel 1 1 is pressed to turn 
off power. In this case, the CPU 21 decides that a pressed position of the touch panel 11 is in the stop key region, thus 
executing the power-off operation. Then, the sampling operation is started by setting the signal A outputted from the 
50 flip-flop 46 of the sampling circuit to an "H" level. If the stop key region of the touch panel 11 is kept pressed at this 
time, an instruction of turning on the power source is not issued to the CPU 21 . 

[0122] In this manner, the following operation circulation which takes place in the prior art when the stop key is kept 
pressed is cut off: detection of the stop key region having been pressed power-off operation sampling operation 
detection of the touch panel 11 (stop key) having been pressed power-on operation detection of the stop key 
55 region having been pressed 

[0123] Once the sampling operation is started by releasing the flip-flops 51 - 53 from the reset state by means of the 
flip-flops 48 - 50, the CPU 21 executes the power-on operation when the levels of the output signals Q5 - Q7 of the 
flip-flops 51 - 53 have all become "H". 
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[0124] As described above, the power-on operation is not started unless the pressed state of the touch panel 11 
continues for a time corresponding to at least three sannpling periods. In this nnanner, the execution of the power-on 
operation due to penetration of noise such as an instantaneous static electricity is prevented. 
[0125] Furthermore, as described above, the sampling circuit of Fig. 7 is provided with the card locking switch 58 

5 designed to be open while the IC card is locked. When the IC card is unlocked and thus the card locking switch 58 is 
turned on, the flip-flop 41 is reset and the input buffer 40 is placed in the input-inhibition mode. Accordingly, in the 
sampling circuit, if the IC card is in a removable state, the sampling operation is stopped to prevent an instruction 
indicating the execution of the power-on operation from being issued to the CPU 21 . Thus, this construction prevents 
malfunction from occurring due to insertion and/or removal of the IC card while the CPU 21 is in operation. 

10 [0126] In the sampling circuit, the program goes to a subsequent step after detecting three times nonpressing of the 
touch panel after the level of the signal A becomes "H" in the power-off state. The number of detection times can be 
increased or decreased according to the number of the flip-flops 48 - 50. On the other hand, instructions to turn on 
power (i.e., to perform the power-on operation) are supplied to the CPU 21 after detecting three times the nonpressing 
of the touch panel in the state in which the power-on operation can be executed. The number of detection times for 

15 the issuance of the instructions can be also increased or decreased according to the number of the flip-flops 51 -53. 
[0127] A sampling circuit shown in Fig. 9 stops a sampling operation if the nonpressed state of the touch panel is 
detected once when the level of the signal A becomes "H" in the power-off state. The sampling circuit give an instruction 
to execute the power-on operation if a pressed state of the touch panel is detected once in the state in which the power 
source can be turned on. 

20 [0128] As shown in Figs. 6A-6I and Figs. 8A-8R, it is only while the level of the clock signal CLK is "L" that the level 
of each of the control signals YHC and SMPC is "H" and thus the voltage of the power source Vcc is applied to the 
touch panel 11 . Accordingly, the period of time in which the voltage of the power source Vcc is applied to the touch 
panel 11 can be varied by changing the duty of the clock signal CLK. 

[0129] Fig. 10 is a circuit diagram of a clock signal generation circuit for generating the clock signal CLK to be inputted 
25 to the OR gates 32 and 42 of the sampling circuit shown in Figs. 5 and 7, respectively. 

[0130] As shown in Figs. 11 A-11 D, clock signals CLK1 , CLK2, and CLK3 having frequencies three times, six times, 
and 12 times as high as that of the clock signal CLK, respectively are inputted to each of AND gates 61 - 63. Output 
signals of flip-flops 64 - 66 are inputted to the AND gates 61 - 63, respectively. The level of the output signal of each 
of the flip-flops 64 - 66 is set by the CPU 21 . Output signals of the AND gates 61-63 are inputted to a 3-input OR gate 67. 
30 [0131] In the clock signal-generation circuit having the above construction, the frequency of the clock signal to be 
supplied to a flip-flop 68 can be selected depending on the level of the output signal of each of the flip-flops 64 - 66. 
[0132] For example, suppose that the level of the output signal of the flip-flop 64 is set to "H" and that the level of 
the output signal of each of the flip-flops 65 and 66 is set to "L". In this case, the clock signal CLK1 is inputted to the 
3-input OR gate 67. As a result, the clock signal CLK1 is inputted to the flip-flop 68 as the clock thereof. 
35 [0133] Figs. 12A-12E and 13A-13E are timing charts of the clock signal-generation circuit shown in Fig. 10. Fig. 12A 
through 12E are timing charts showing the case in which the clock signal CLK1 is inputted to the flip-flop 68 as the 
clock thereof . Fig. 13A through 13E are timing charts showing the case in which the clock signal CLK2 is inputted to 
the flip-flop 68 as the clock thereof. 

[0134] Referring to Figs. 12A-12E and 13A-13E, when the level of the clock signal CLK is"L", the flip-flop 68 is reset 
40 to turn the level of the output signal Q8 to "L". When the level of the clock signal CLK is "H", the flip-flop 68 is released 
from the reset state, and a data signal ("H" level) is latched at the rise of the clock (clock signal CLK1 or clock signal 
CLK2). As a result, the level of the output signal Q8 becomes "H". Because the level of the data signal is fixed at "H", 
the level of the output signal Q8 remains "H" when the level of the clock rises. That is, the level of the output signal 
Q8 remains fixed at "H" until the level of the clock signal CLK becomes "L" and the flip-flop 68 is reset. 
45 [01 35] The output signal Q8 of the flip-flop 68 is inputted to a NAND gate 70 via an inverter 69. The level of an output 
signal CLK' of the NAND gate 70 becomes "L" only when the level of the clock signal CLK is "H" and that of the output 
signal Q8 is "L". That is, each time period (k, I) in which the level of the output signal CLK' is "L" appears in the half 
cycle of any one of the clock signals CLK1 - CLK3 selected by the flip-flops 64 - 66. In other words, the output signal 
CLK' is a clock signal generated by changing the time period in which the level of the output signal CLK is "L" by means 
50 of any one of the clock signals CLK1 - CLK3. 

[0136] The clock signal CLK' generated in this manner is inputted to each of the sampling circuits as the clock signal 
CLK. 

[01 37] The time period in which the voltage of the power source Vcc is applied to the touch panel 1 1 can be changed 
by altering the time width of the "L" level of the clock signal CLK, namely, the clock signal CLK' to be inputted to the 
55 sampling circuits. 

[0138] That is, according to the clock generation circuit, if there is a difference in time required from the application 

of the power voltage Vcc to the touch panel 1 1 until the turning to an "H" level of the input signal TABIN , depending on 
the characteristic of the touch panel 1 1 and the size of a capacitor provided on an input signal line, the "L" level period 
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of the clock signal CLK is controlled so that the tinne period in which the power voltage Vcc is applied to the touch panel 
1 1 is adjusted so as to allow the level of the input signal TABIN to become reliably "H". 

[0139] In the description made above, the frequency of the clock signal CLK is multiplied by an integer to obtain the 
clock signals CLK1 , CLK2, and CLK3, but they can be obtained by dividing a reference clock signal having a higher 
5 frequency. 

[01 40] The execution of the power-on operation can be prevented from being erroneously started by setting or spec- 
ifying a position in the touch panel 11 in which the touch panel is to be pressed in issuing the power-on operation to 
the CPU 21 , even though an operator's hand or other persons' hands touch the touch panel 11 by accident. 
[0141] Fig. 14 is an explanatory view showing a touch panel 71 having a region in which the power-on operation is 
10 started when the region is pressed and a region in which the power-on operation is not started when it is pressed. 
[0142] The touch panel 71 is provided with a region A which is surrounded by coordinates (X^^^, Y;^^), (X^^, Y;^), 
(^A2' ^A2)' (^A2' ^Ai) pressing of which causes the power-on operation to be started, and a region B which 
does not cause the power-on operation to be started when pressed. The coordinates (X^i, Y^i) and (Xa2, Ya2) 
stored in the RAM 19. 

15 [0143] Fig. 15 is a flowchart of the power-on control operation to be executed by the CPU 21 and the touch panel 
control circuit 1 7 when the touch panel 71 is used. The sampling circuit to be mounted on the touch panel control circuit 
17 is the sampling circuit (wherein detection number of nonpressing/pressing of the touch panel 71 is "N") shown in 
Fig. 7. 

[0144] The power-on control operation will be described below with reference to Fig. 15. 
20 [0145] When the level of the output signal A of the flip-flop 46 of the sampling circuit becomes "H" while the IC card 
is locked and thus the card locking switch 58 is OFF, the power-on control operation is started. 
[01 46] It is decided at step SI whether nonpressing of the touch panel 71 has been detected N times in the sampling 
circuit. If YES, the program goes to step S2. 

[0147] It is decided at step S2 whether pressing of the touch panel 71 has been detected N times in the sampling 

25 circuit. If YES, the program goes to step S3. 

[0148] At step S3, the CPU 21 controls the touch panel control circuit 17 such that a voltage inclination occurs 
alternately in the X-direction and Y-direction electrode panels 11a and 11b whereby a position voltage is detected, as 
described previously. Then, the CPU 21 detects the coordinate of an input position (i.e., a pressed position) on the 
touch panel 71 , based on the position voltage and the data of the voltage inclination, as described previously. 

30 [0149] The CPU decides at step S4 whether or not the pressed position on the touch panel 71 is in the region A, 
based on the detected coordinates of the pressed position on the touch panel 71 and the coordinates (X^i, Y^i) and 
(Xa2' Ya2) stored in the RAM 1 9. If YES, the program goes to step S5. If NO, the program returns to step SI . 
[0150] At step S5, the CPU 21 executes the power-on operation. In this way, the power-on control operation is 
completed. 

35 [0151] The processings at steps S3 through S5 are executed by the CPU 21 activated by the signal ON having an 
"H" level, which is outputted thereto from the sampling circuit at step S2. 

[0152] It is possible to provide a mode for registering a power-on operation instruction region so as to set the coor- 
dinates (X;^i , Y;^i) and (Xa2' Ya2) stored in the RAM 1 9 as desired, namely, to allow the operator to set the position 
of the region A on the touch panel as the operator desires. This mode allows the apparatus to have a secret function 
40 of preventing persons other than the owner thereof from using it. 

[0153] In addition to the above, the secret function can be obtained by designing the apparatus such that the power- 
on operation is started by a specific input operation such as "drawing a circle" as shown in Fig. 1 6A, "drawing a triangle" 
as shown in Fig. 16B, "touch the touch panel three times" as shown in Fig. 16C, "write the user's name" as shown in 
Fig. 16D, etc. 

45 [0154] Fig. 17 is a flowchart of the power-on control operation to be executed by the CPU 21 and the touch panel 
control circuit 1 7 when the power-on operation is executed by performing a specific operation as described above. The 
sampling circuit to be mounted on the touch panel control circuit 17 is the sampling circuit shown in Fig. 5. The RAM 
1 9 previously stores a result produced by thespecific input operation. That is, "figure O", "figure A", "number of touches", 
and "specific character or characters" are stored in advance in the RAM 1 9 in correspondence with the input operations 

50 shown in Figs. 16A, 16B, 16C, and 16D, respectively. 

[0155] The power-on control operation is described below with reference to Fig. 17. 

[0156] When the level of the output signal A of the flip-flop 36 of the sampling circuit becomes "H", the power-on 
control operation starts. 

[0157] It is decided at step S11 whether or not the touch panel 11 has been pressed. If YES, the program goes to 
55 step SI 2. 

[0158] At step SI 2, the CPU 21 controls a pen-input recognizing portion (not shown) so as to recognize an input 
result of the input operation executed at step S11 . 

[0159] It is decided at step SI 3 whether or not the input operation result recognized at step SI 2 by the CPU 21 
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coincides with the input result stored in the RAM 1 9. If YES, the program goes to step S1 4, whereas if NO, the program 
returns to step S11 . 

[0160] At step S14, the CPU 21 executes a power-on operation. In this way, the power-on control operation is com- 
pleted. 

5 [0161] The processings at steps S12 through S14 are executed by the CPU 21 activated by the signal ON having 
an "H" level outputted thereto from the sampling circuit at step S11 . 

[01 62] The algorithm of the power-on control operation is not limited to that of the flowcharts shown in Figs. 1 5 and 1 7. 
[0163] Although the present invention has been fully described in connection with the preferred embodiments thereof 
with reference to the accompanying drawings, it is to be noted that various changes and modifications are apparent 
10 to those skilled in the art. Such changes and modifications are to be understood as included within the scope of the 
present invention as defined by the appended claims unless they depart therefrom. 



Claims 

15 

1 . A touch panel input apparatus comprising: 

a touch panel (11) consisting of two electrode panels one (11a) of which has a resistance distribution uniform 
in an X-direction and the other (lib) of which has a resistance distribution uniform in a Y-direction; 

20 a touch panel control circuit (17) for, in a power-on state of the apparatus, alternately applying to the two 

electrode panels (11a, lib) a voltage for generating a voltage distribution therein, and detecting a position 
voltage generated in the electrode panel to which the voltage is not applied when the two electrode panels 
are brought into contact with each other at a point thereof; and in a power-off state of the apparatus, connecting 
one end of one (lib) of the two electrode panels with a power source and at the same time, grounding one 

25 end of the other electrode panel (11a) via an output resistor (R1), and sampling a voltage (TABIN) which is 

developed between both terminals of the output resistor (R1 ) when the two electrode panels have been brought 
into contact with each other; 

a contact coordinate calculation means (1 8, 21 ) for, in the power-on state, calculating coordinates of a contact 
position on the touch panel (11), based on the position voltages of the respective electrode panels (11a, lib) 
30 detected by the touch panel control circuit (1 7) and the voltage distributions generated in the respective elec- 

trode panels (11a, 11b); and 

a power-on means (21) for, in the power-off state of the apparatus, executing a power-on operation to turn on 
power, in the power-off state of the apparatus, based on the voltage (TABIN) sampled by the touch panel 
control circuit (17); 

35 

wherein the touch panel control circuit (17) comprises: 

an electrode panel control means (26, 29, 32, 33, 35, 36, 37, 42, 43, 45, 46, 47) for, in the power-off state of 
the apparatus, intermittently connecting the one end of the one electrode panel (lib) with the power source 
40 synchronously with a clock signal, and at the same time, intermittently grounding the one end of the other 

electrode panel (11a) via the output resistor (R1); and 

a sampling means (31 , 32, 35, 36, 41 , 42, 45, 46) for, in the power-off state of the apparatus, performing the 
sampling of the voltage synchronously with the clock signal and outputting a signal indicating whether or not 
the sampled voltage is equal to or higher than a predetermined level, wherein when the signal indicates that 
45 the sampled voltage is equal to or higher than the predetermined level, the signal is used as a power-on 

instruction signal (ON) for making the power-on means start the power-on operation. 

2. The touch panel input apparatus according to claim 1 , wherein the touch panel control circuit (1 7) further comprises 
a sampling stop means (34, 44) for stopping a sampling operation of the sampling means (31 , 32, 35, 36, 41 , 42, 

50 45, 46) when the signal received from the sampling means indicates that the sampled voltage (TABIN) is equal to 

or higher than the predetermined level; and wherein the sampling means has a signal holding means (31 , 41) for 
holding the signal outputted from the sampling means. 

3. The touch panel input apparatus according to claim 1 , wherein the touch panel control circuit (1 7) comprises: 

55 

an input buffer (30, 40) having an input inhibit mode, the voltage (TABIN) developed between the terminals of 
the output resistor (R1) being supplied to the sampling means (31 , 41) through the input buffer (30, 40); and 
a buffer control circuit (32, 33, 35, 36, 37, 42, 43, 45, 46, 47) for controlling the input buffer (30, 40) such that 
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the input buffer goes into the input inhibit mode when the sampling is not performed. 

The touch panel input apparatus according to claim 1 , wherein the touch panel control circuit (17) comprises: 

a first latch circuit (51 , 52, 53) for latching and outputting to the power-on means (21 ) the signal outputted from 
the sampling means (41); 

a second latch circuit (48, 49, 50) for latching the signal outputted from the sampling means (41); and 
a latching operation control means (54, 55) for controlling the first and second latch circuits (51-53, 48-50) 
based on the signal latched by the second latch circuit (48-50) such that the first latch circuit (51-53) stops a 
latching operation when the sampled voltage is equal to or higher than the predetermined level and that the 
first latch circuit (51-53) starts a latching operation and the second latch circuit (48-50) stops a latching oper- 
ation when the sampled voltage is lower than the predetermined level. 

The touch panel input apparatus according to claim 4, wherein the second latch circuit has a predetermined number 
of latch portions (48, 49, 50) for sequentially latching the signal outputted from the sampling means (41), and 
wherein when all the latch portions (48-50) have latched the signal indicating that the sampled voltage is lower 
than the predetennined level, the latching operation control means (54, 55) makes the first latch circuit (51-53) 
start the latching operation and makes the second latch circuit (48-50) stop the latching operation, and when at 
least one of the latch portions (48-50) has latched the signal indicating that the sampled voltage is equal to or 
higher than the predetermined level, the latching operation control means (54, 55) makes the first latch circuit 
(51-53) stop the latch operation. 

The touch panel input apparatus according to claim 1 , wherein the touch panel control circuit (17) comprises: 

a latch circuit having a predetermined number of latch portions (51-53) for sequentially latching the signal 

outputted from the sampling means (41); and 

a means (56) connected between the latch portions (51-53) and the power-on means (21) for receiving the 
signal latched by each latch portion and outputting the power-on instruction signal (ON) to the power-on means 
(21 ) when all of the signals received from the latch portions (51 -53) indicate that the sampled voltage is equal 
to or higher than the predetermined value. 

The touch panel input apparatus according to claim 1 , which is usable along with an IC card and has a switch (58) 
which is turned on or off depending on a state of the IC card, wherein the touch panel control circuit (17) has a 
sampling operation control means (57, R2, Vcc) for detecting an on/off state of the switch (58) and controlling an 
operation of the electrode panel control means (42, 43, 45, 46, 47) and that of the sampling means (41 , 42, 45, 
46) in accordance with the detected state of the switch (58), wherein when the IC card is in an unlocked state, the 
operations of the electrode panel control means and the sampling means are stopped. 

The touch panel input apparatus according to claim 4, which is usable along with an IC card and has a switch (58) 
which is turned on or off depending on a state of the IC card, wherein the touch panel control circuit (17) has a 
sampling operation control means (57, R2, Vcc) for detecting an on/off state of the switch (58), and controlling an 
operation of the electrode panel control means (42, 43, 45, 46, 47), that of the sampling means (41 , 42, 45, 46), 
and that of the second latch circuit (48-50) in accordance with the detected state of the switch (58), wherein when 
the IC card is in an unlocked state, the operations of the electrode panel control means, the sampling means, and 
the second latch circuit are stopped. 

The touch panel input apparatus according to claim 1 , which has a clock signal generation circuit for generating 
the clock signal to be supplied to the electrode panel control means and the sampling means, said clock signal 
generation circuit comprising: 

a frequency-divided clock signal selection circuit (61 , 62, 63, 64, 65, 66, 67) for selecting a frequency-divided 
clock signal from among a plurality of frequency-divided clock signals (CLK1 , CLK2, CLK3) inputted thereto, 
based on a control signal outputted thereto from outside of the circuit, the frequency-divided clock signals 
being generated by dividing a reference clock signal (CLK) having a predetennined frequency; and 
a clock signal output circuit (68, 69, 70) for generating a signal (CLK') by changing a length of time during 
which the reference clock signal (CLK) is in one of high and low levels to a half period of the selected frequency- 
divided clock signal (CLK1 , CLK2, or CLK3), and outputting the generated signal (CLK') as the clock signal 
to be supplied to the electrode panel control means and the sampling means. 



16 



EP 0 709 762 B1 

10. A touch panel input apparatus comprising: 

a touch panel (11) consisting of two electrode panels one (11a) of which has a resistance distribution uniform 
in an X-direction and the other (11b) of which has a resistance distribution uniform in a Y-direction; 

5 an electrode panel control means (21, 25, 26, 27, 28, 29, 32, 33, 35, 36, 37, 42, 43, 45, 46, 47) for, upon 

receipt of a control signal, alternately applying to the two electrode panels (11a, 1 1 b) a voltage for generating 
a voltage distribution therein, while in a power-off state of the apparatus, intennittently connecting one end of 
one electrode panel (11b) with the power source synchronously with a clock signal, and at the same time, 
intermittently grounding one end of the other electrode panel (11a) via an output resistor (R1); 

10 a position voltage detecting means (18) for, when the voltage distribution is formed in each electrode panel 

(1 1 a, 1 1 b) by the electrode panel control means, detecting a position voltage generated in the electrode panel 
(1 1 a, 1 1 b) to which the voltage is not applied when the two electrode panels are brought into contact with each 
other at a point thereof; 

a contact coordinate calculation means (21 ) for calculating coordinates of a contact position on the touch panel 
15 (11), based on the position voltages detected by the position voltage detecting means (18) and the voltage 

distributions of the respective electrode panels; 

a sampling means (31 , 32, 35, 36, 41 , 42, 45, 46) for, synchronously with the clock signal, sampling a voltage 
(TABIN) which is developed between both terminals of the output resistor (R1 ) when the two electrode panels 
(11a, lib) have been brought into contact with each other, and outputting the control signal to the electrode 
20 panel control means when the sampled voltage is equal to or higher than a predetermined level; and 

a power-on means (21) for executing a power-on operation to turn on power. 



Patentanspriiche 

25 

1. Beruhrungseingabefeld mit: 

einem Beruhrtablett (11) aus zwei Elektrodentafein, von denen eine (11a) uber eine gleichmaBige Wider- 
standsverteilung in einer X-Richtung und die andere (lib) uber eine gleichmaBige Widerstandsverteilung in 

30 einer Y-Richtung verfugt; 

einer Beruhrtablett-Steuerungsschaltung (17) zum, in einem Zustand der Vorrichtung mit eingeschalteter 
Spannung, abwechselnden Aniegen einer Spannung an die zwei Elektrodentafein (11a, lib) zum Erzeugen 
einer Spannungsverteilung in diesen und zum Erkennen einer Positionsspannung, die in derjenigen Elektro- 
dentafel erzeugt wird, an die keine Spannung angelegt wird, wenn die zwei Elektrodentafein an einem Punkt 

35 miteinander in Kontakt gebracht werden; und die in einem Zustand der Vorrichtung mit ausgeschalteter Span- 

nung ein Ende einer (lib) der zwei Elektrodentafein mit einer Spannungsquelle verbindet und gleichzeitig ein 
Ende der anderen Elektrodentafel (11a) iiber einen Ausgangswiderstand (R1) erdet und eine Spannung (TA- 
BIN) abtastet, die zwischen den beiden Anschiiissen des Ausgangswiderstands (R1) auftritt, wenn die zwei 
Elektrodentafein in Kontakt miteinander gebracht sind; 

40 - einer Kontaktkoordinaten-Berechnungseinrichtung (18, 21) zum Berechnen, im Zustand mit eingeschalteter 

Spannung, der Koordinaten einer Kontaktposition auf dem Beruhrtablett (11) auf Grundlage der Positions- 
spannungen der jeweiligen Elektrodentafein (11a, lib) wiedurch die Beruhrtablett-Steuerungsschaltung (17) 
und die in den jeweiligen Elektrodentafein (11a, lib) erzeugten Spannungsverteilungen erfasst; und 
einer Spannungseinschalt-Einrichtung (21) zum Ausfiihren, im Zustand der Vorrichtung mit ausgeschalteter 

45 Spannung, eines Spannungseinschalt-Vorgangs zum Einschalten der Spannung auf Grundlage der von der 

Beriihrtablett-Steuerungsschaltung (17) abgetasteten Spannung (TABIN); wobei die Beruhrtablett-Steue- 
rungsschaltung (17) Folgendes aufweist: 

eine Elektrodentafel-Steuerungseinrichtung (26, 29, 32, 33, 35, 36, 37, 42, 43, 45, 46, 47) zum intermittieren- 
50 den Verbinden, im Zustand der Vorrichtung mit ausgeschalteter Spannung, des einen Endes der einen Elek- 

trodentafel (lib) mit der Spannungsquelle auf synchrone Weise zu einem Taktsignal und zum gleichzeitigen 
intermittierenden Erden des einen Endes der anderen Elektrodentafel (11a) uber den Ausgangswiderstand 
(R1); und 

eine Abtasteinrichtung (31 , 32, 35, 36, 41 , 42, 45, 46) zum Ausfiihren, im Zustand der Vorrichtung mit ausge- 
55 schalteter Spannung, des Abtastens der Spannung synchron mit dem Taktsignal, und zum Ausgeben eines 

Signals, das anzeigt, ob die abgetastete Spannung einem vorbestimmten Pegel entspricht Oder hoher ist Oder 
ob dies nicht gilt, wobei dann, wenn das Signal anzeigt, dass die abgetastete Spannung dem vorbestimmten 
Pegel entspricht oder hoher ist, dieses Signal als Spannungseinschalt-Anweisungssignal (EIN) verwendet 
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wird, das dafur sorgt, dass die Spannungseinschalt-Einrichtung den Spannungseinschalt-Vorgang starlet. 

Beruhrungseingabefeld nach Anspruch 1 , bei dem die Beruhrtablett-Steuerungsschaltung (17) ferner eine Abtast- 
stoppeinrichtung (34, 44) zum Stoppen eines Abtastvorgangs durch die Abtasteinrichtung (31 , 32, 35, 36, 41 , 42, 
45, 46), wenn das von der Abtasteinriclitung empfangene Signal anzeigt, dass die abgetastete Spannung (TABIN) 
denn vorbestinnnnten Pegel entspriclit oder hoher ist, aufweist; und bei denn die Abtasteinriclitung eine Signalhal- 
teeinrichtung (31 , 41) zum Halten des von der Abtasteinriclitung ausgegebenen Signals aufweist. 

Beruhrungseingabefeld nach Anspruch 1, bei denn die Beriihrtablett-Steuerungsschaltung (17) Folgendes auf- 
weist: 

einen Eingangspuffer (30, 40) mit einem Eingabespermnodus, wobei die zwischen den Anschlussen des Aus- 
gangswiderstands (R1) entstehende Spannung (TABIN) iiber den Eingangspuffer (30, 40) an die Abtastein- 
richtung (31 , 41 ) geliefert wird; und 

eine Puffersteuerungsschaltung (32, 33, 35, 36, 37, 42, 43, 45, 46, 47) zunn Steuern des Eingangspuffers (30, 
40) in solcher Weise, dass er in den Eingabesperrmodus ubergeht, wenn kein Abtastvorgang ausgefuhrt wird. 

Beruhrungseingabefeld nach Anspruch 1, bei denn die Beruhrtablett-Steuerungsschaltung (17) Folgendes auf- 
weist: 

eine erste Latchschaltung (51 , 52, 53) zunn Einspeichern des von der Abtasteinrichtung (41) ausgegebenen 
Signals und zum Ausgeben desselben an die Spannungseinschalt-Einrichtung (21) ; 

eine zweite Latchschaltung (48, 49, 50) zum Einspeichern des von der Abtasteinrichtung (41 ) ausgegebenen 
Signals; und 

eine Latchvorgang-Steuerungseinrichtung (54, 55) zum Steuern der ersten und zweiten Latchschaltung 
(51 -53, 48-50) auf Grundlage des durch die zweite Latchschaltung (48-50) eingespeicherten Signals, so dass 
die erste Latchschaltung (51-53) einen Latchvorgang stoppt, wenn die abgetastete Spannung dem vorbe- 
stimmten Pegel entspricht oder hoher ist, und dass die erste Latchschaltung (51 -53) einen Latchvorgang star- 
tet und die zweite Latchschaltung (48-50) einen Latchvorgang stoppt, wenn die abgetastete Spannung nied- 
riger als der vorbestimmte Pegel ist. 

Beruhrungseingabefeld nach Anspruch 4, bei dem die zweite Latchschaltung einevorbestimmte Anzahl von Latch- 

abschnitten (48, 49, 50) aufweist, um das von der Abtasteinrichtung (41) ausgegebene Signal sequenziell einzu- 
speichern, und bei dem dann, wenn alle Latch abschnitte (48-50) das Signal eingespeichert haben, das anzeigt, 
dass die abgetastete Spannung niedrigerals der vorbestimmte Pegel ist, die Latchvorgang-Steuerungseinrichtung 
(54, 55) dafur sorgt, dass die erste Latchschaltung (51 -53) den Latchvorgang startet, und sie dafur sorgt, dass die 
zweite Latchschaltung (48-50) den Latchvorgang stoppt, wahrend diese Latchvorgang-Steuerungseinrichtung (54, 
55) dafur sorgt, dass die erste Latchschaltung (51 -53) den Latchvorgang stoppt, wenn mindestens einer der Latch- 
abschnitte (48-50) das Signal eingespeichert hat, das anzeigt, dass die abgetastete Spannung dem vorbestimmten 
Pegel entspricht oder hoher ist. 

Beruhrungseingabefeld nach Anspruch 1, bei dem die Beriihrtablett-Steuerungsschaltung (17) Folgendes auf- 
weist: 

eine Latchschaltung mit einer vorbestimmten Anzahl von Latchabschnitten (51-53) zum sequenziellen Ein- 
speichern des von der Abtasteinrichtung (41) ausgegebenen Signals; und 

eine zwischen die Latchabschnitte (51 -53) und die Spannungseinschalt-Einrichtung (21 ) geschaltete Einrich- 
tung (56) zum Empfangen des durch jeden Latchabschnitt eingespeicherten Signals und zum Ausgeben des 
Spannungseinschalt-Anweisungssignals (EIN) an die Spannungseinschalt-Einrichtung (21 ) wenn alle von den 
Latchabschnitten (51-53) empfangenen Signale anzeigen, dass die abgetastete Spannung dem vorbestimm- 
ten Wert entspricht oder hoher ist. 

Beruhrungseingabefeld nach Anspruch 1 , das gemeinsam mit einer IC-Karte verwendbar ist und uber einen Schal- 
ter (58) verfiigt, der abhangig vom Zustand der IC-Karte ein- oder ausgeschaltet wird, wobei die Beriihrtablett- 
Steuerungsschaltung (17) eine Abtastvorgang-Steuerungseinrichtung (57, R2, Vcc) zum Erfassen des EIN/AUS- 
Zustands des Schalters (58) und zum Steuern des Betriebs der Elektrodentafel-Steuerungseinrichtung (42, 43, 
45, 46, 47) und desjenigen der Abtasteinrichtung (41 , 42, 45, 46) abhangig vom erfassten Zustand des Schalters 
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(58) aufweist, wobei dann, wenn sich die IC-Karte im unverriegelten Zustand befindet, die Betriebsvorgange der 
Elektrodentafel-Steuerungseinrichtung und der Abtasteinrichtung gestoppt werden. 

. Beruhrungseingabefeld nach Ansprucli 4, das gemeinsam mit einer IC-Karte verwendbar ist und uber einen Sclial- 
ter (58) verfugt, der abhangig vom Zustand der IC-Karte ein- oder ausgeschaltet wird, wobei die Beriihrtablett- 
Steuerungsschaltung (17) eine Abtastvorgang-Steuerungseinrichtung (57, R2, Vcc) zum Erfassen des EIN/AUS- 
Zustands des Schalters (58) und zum Steuern des Betriebs der Elektrodentafel-Steuerungseinrichtung (42, 43, 
45, 46, 47), desjenlgen der Abtasteinrichtung (41 , 42, 45, 46) und desjenigen der zweiten-Latchschaltung (48-50) 
abhangig vom erfassten Zustand des Schalters (58) aufweist, wobei dann, wenn sich die IC-Karte im unverriegelten 
Zustand befindet, die Betriebsvorgange der Elektrodentafel-Steuerungseinrichtung und der Abtasteinrichtung ge- 
stoppt werden. 

. Beruhrungseingabefeld nach Anspruch 1 mit einer Taktsignal-Erzeugungsschaltung zum Erzeugen des an die 
Elektrodentafel-Steuerungseinrichtung und die Abtasteinrichtung zu liefernden Taktsignals, wobei diese Taktsi- 
gnal-Erzeugungsschaltung Folgendes aufweist: 

eine Auswahlschaltung (61 , 62, 63, 64, 65, 66, 67) fur frequenz-geteilte Taktsignale zum Auswahlen eines 
frequenz-geteilten Taktsignals unter mehreren von in sie eingegebenen frequenz-geteilten Taktsignalen 
(CLK1 , CLK2, CLK3) auf Grundlage eines von auBerhalb der Schaltung in sie eingegebenen Steuerungssi- 
gnals, wobei die frequenz-geteilten Taktsignale dadurch erzeugt werden, dass ein Bezugstaktsignal (CLK) mit 
vorbestimmter Frequenz geteilt wird; und 

einer Taktsignal-Ausgangsschaltung (68, 69, 70) zum Erzeugen eines Signals (CLK) durch Andern derZeit- 
dauer, wahrend der sich das Bezugstaktsignal (CLK) auf dem hohen oder niedrigen Pegel befindet, auf die 
halbe Periode des ausgewahlten frequenz-geteilten Taktsignals (CLK1 , CLX2 oder CLK3) und zum Ausgaben 
des erzeugten Signals (CLK') als Taktsignal, das an die Elektrodentafel-Steuerungseinrichtung und die Abta- 
steinrichtung zu liefern ist. 

0. Beruhrungseingabefeld mit: 

einem Beruhrtablett (1 1 ) aus zwei Elektrodentafein, von denen eine (11 a) uber ein gleichmaBige Widerstands- 
verteilung in einer X-Rlchtung und die andere (11b) uber eine gleichmapige Widerstandsverteilung in einer Y- 
Richtung verfugt; 

einer Beriihrtablett-Steuerungsschaltung (17) zum, in einem Zustand der Vorrichtung mit eingeschalteter 

Spannung, abwechselnden Aniegen einer Spannung an die zwei Elektrodentafein (11a, lib) zum Erzeugen 
einer Spannungsverteilung in diesen und zum Erkennen einer Positionsspannung, die in derjenigen Elektro- 
dentafel erzeugt wird, an die keine Spannung angelegt wird, wenn die zwei Elektrodentafein an einem Punkt 
miteinander in Kontakt gebracht werden; und die in einem Zustand der Vorrichtung mit ausgeschalteter Span- 
nung ein Ende einer (1 1 b) der zwei Elektrodentafein mit einer Spannungsquelle verbindet und gleichzeitig ein 
Ende der anderen Elektrodentafel (11a) uber einen Ausgangswiderstand (R1) erdet und eine Spannung (TA- 
BIN) abtastet, die zwischen den beiden Anschlussen des Ausgangswiderstands (R1) auftritt, wenn die zwei 
Elektrodentafein in Kontakt miteinander gebracht sind; 

einer Elektrodentafel-Steuerungseinrichtung (21, 25, 26, 27, 28, 29, 32, 33, 35, 36, 37, 42, 43, 45, 46, 47) 
zum abwechselndem Aniegen, bei Empfang eines Steuerungssignals, einer Spannung an die zwei Elektro- 
dentafein (11a, lib), urn in diesen eine Spannungsverteilung zu erzeugen, wahrend sie im Zustand der Vor- 
richtung mit ausgeschalteter Spannung ein Ende der einen Elektrodentafel (lib) alternierend und synchron 
mit einem Taktsignal mit der Spannungsquelle verbindet und gleichzeitig ein Ende der anderen Elektrodentafel 
(11a) uber einen Ausgangswiderstand (1) intermittierend erdet; 

einer Positionsspannungs-Erfassungseinrichtung (18) zum Erfassen, wenn durch die Elektrodentafel-Steue- 
rungseinrichtung in jeder Elektrodentafel (11a, lib) die genannte Spannungsverteilung erzeugt wird, einer 
Positionsspannung, die in derjenigen Elektrodentafel (11a, lib) erzeugt wird, an die die Spannung nicht an- 
gelegt wird, wenn die zwei Elektrodentafein an einem Punkt in Kontakt miteinander gebracht werden; 
einer Kontaktkoordinaten-Berechnungseinrichtung (21) zum Berechnen von Koordinaten einer Kontaktposi- 
tion auf dem Beruhrtablett (11) auf Grundlage der von der Positionsspannungs-Erfassungseinrichtung (18) 
erfassten Positionsspannungen und der jeweiligen Spannungsverteilungen der Elektrodentafein; 
einer Abtasteinrichtung (31, 32, 35, 36, 41, 42, 45, 46) zum Abtasten, synchron mit dem Taktsignal, einer 
Spannung (TABIN), die zwischen den beiden Anschlussen des Ausgangswiderstands (R1) entsteht, wenn die 
zwei Elektrodentafein (11a, lib) miteinander in Kontakt gebracht sind, und zum Ausgeben des Steuerungs- 
signals an die Elektrodentafel-Steuerungseinrichtung, wenn die abgetastete Spannung einem vorbestimmten 
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Pegel entspricht oder hoher ist; und 

einer Spannungseinschalt-Einrichtung (21) zum Ausfiihren eines Spannungseinschalt-Vorgangs zum Ein- 
schalten der Spannung. 

5 

Revendi cat ions 

1 . Dispositif de saisie a ecran tactile comprenant : 

10 un ecran tactile (11) constitue de deux panneaux d'electrodes (11a) dont un presente une distribution de re- 

sistance uniforme dans une direction X et I'autre (lib) presente une distribution de resistance uniforme dans 
une direction Y ; 

un circuit de comnnande d'ecran tactile (1 7) destine, dans un etat de nnise sous tension du dispositif, a appliquer 
alternativement aux deux panneaux d'electrodes (11a, lib) une tension destinee a generer une distribution 

15 de tension, et a detecter une tension deposition generee dans le panneau d'electrodes auquel la tension n'est 

pas appliquee lorsque les deux panneaux d'electrodes sont nnis en contact nnutuel en un de leurs points ; et 
dans un etat de nnise hors tension du dispositif, a relier une extremite (lib) des deux panneaux d'electrodes 
a une source d'alinnentation et, en nneme temps, de nnettre a la masse une extremite de I'autre panneau 
d'electrodes (11a) au moyen d'une resistance de sortie (R1), et a echantillonner une tension (TABIN) deve- 

20 loppee entre les deux bornes de la resistance de sortie (R1) lorsque les deux panneaux d'electrodes ont ete 

mis en contact mutuel ; 

un moyen de calcul de coordonnees de contact (1 8, 21 ) destine, dans un etat de mise sous tension, a calculer 
les coordonnees d'une position de contact sur I'ecran tactile (11), en fonction des tensions de position des 
panneaux d'electrodes respectifs (11a, 11b) detectees par le circuit de commande d'ecran tactile (17) et les 
25 distributions de tension generees dans les panneaux d'electrodes respectifs (11a, 11b) ; et 

un moyen de mise sous tension (21) destine, dans I'etat de mise sous tension du dispositif, a executer une 
operation de mise sous tension afin d'activer I'alimentation en fonction de la tension (TABIN) echantillonnee 
par le circuit de commande de I'ecran tactile (17) ; 

30 dans lequel le circuit de commande d'ecran tactile (1 7) comprend : 

un moyen de commande de panneau d'electrodes (26, 29, 32, 33, 35, 36, 37, 42, 43, 45, 46, 47) destine, dans 
I'etat de mise hors tension du dispositif, a relier de maniere intennittente I'extremite du panneau d'electrodes 
(1 1 b) a la source d'alimentation de maniere synchrone avec un signal d'horloge, et, simultanement, relier a la 
35 masse de maniere intermittente I'extremite de I'autre panneau d'electrodes (11a) au moyen de la resistance 

de sortie (R1) ; et 

un moyen d'echantillonnage (31 , 32, 35, 36, 41 , 42, 45, 46) destine, dans I'etat de mise hors tension du dis- 
positif, a effectuer I'echantillonnage de la tension de maniere synchrone avec le signal d'horloge et a produire 
40 un signal indiquant si la tension echantillonnee est ou non superieure a un niveau predetermine, dans lequel 

lorsque le signal indique que la tension echantillonnee est egale ou superieure au niveau predetermine, le 
signal sert de signal d'instruction de mise sous tension (ON) pourfaire en sorte que le moyen de mise sous 
tension demarre I'operation de mise sous tension. 

45 2. Dispositif de saisie a ecran tactile selon la revendication 1 , dans lequel le circuit de commande d'ecran tactile (1 7) 
comprend en outre un moyen d'arret d'echantillonnage (34, 44) destine a stopper une operation d'echantillonnage 
du moyen d'echantillonnage (31 , 32, 35, 36, 41, 42, 45, 46) lorsque le signal regu du moyen d'echantillonnage 
indique que la tension echantillonnee (TABIN) est egale ou superieure au niveau predetermine ; et dans lequel le 
moyen d'echantillonnage dispose d'un moyen de blocage de signal (31 , 41 ) destine a bloquer le signal produit par 

50 le moyen d'echantillonnage. 

3. Dispositif de saisie a ecran tactile selon la revendication 1 , dans lequel le circuit de commande a ecran tactile (1 7) 
comprend : 

55 un tampon d'entree (30, 40) ayant un mode d'inhibition d'entree, la tension (TABIN) developpee entre les 

bornes de la resistance de sortie (R1) etant appliquee au moyen d'echantillonnage (31 , 41) au moyen du 
tampon d'entree (30, 40) ; et 

un circuit de commande de tampon (32, 33, 35, 36, 37, 42, 43, 45, 46, 47) destine a commander le tampon 
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d'entree (30, 40) de telle sorte que le tampon d'entree passe dans le mode d'inhibition d'entree lorsque I'echan- 
tillonnage n'est pas effectue. 

Dispositif de saisie a ecran tactile selon la revendication 1 , dans lequel le circuit de commande a ecran tactile (1 7) 
comprend : 

un premier circuit a verrouillage (51 , 52, 53) destine a verrouiller et appliquer au moyen de mise sous tension 
(21) le signal produit par le moyen d'echantillonnage (41) ; 

un second circuit de verrouillage (48, 49, 50) destine a verrouiller le signal produit par le moyen d'echantillon- 
nage (41) ; et 

un moyen de commande d'operation de verrouillage (54, 55) destine a commander les premier et second 
circuits de verrouillage (51-53, 48-50) en fonction du signal verrouille par le second circuit de verrouillage 
(48-50) de telle sorte que le premier circuit de verrouillage (51 -53) stoppe une operation de verrouillage lorsque 
la tension echantillonnee est egale ou superieure au niveau predetermine et que le premier circuit de ver- 
rouillage (51 -53) demarre une operation de verrouillage et que le second circuit de verrouillage (48-50) stoppe 
une operation de verrouillage lorsque la tension echantillonnee est inferieure au niveau predetermine. 

Dispositif de saisie a ecran tactile selon la revendication 4, dans lequel le second circuit de verrouillage a un 
nombre predetermine de parties de verrouillage (48, 49, 50) destinees a verrouiller sequentiellement le signal 
produit par le moyen d'echantillonnage (41), et dans lequel, lorsque toutes les parties de verrouillage (48-50) ont 
verrouille le signal indiquant que la tension echantillonnee est inferieure au niveau predetermine, le moyen de 
commande d'operation de verrouillage (54, 55) fait en sorte que le premier circuit de verrouillage (51 , 53) lance 
I'operation de verrouillage et que le second circuit de verrouillage (48-50) stoppe I'operation de verrouillage, et 
lorsque au moins une des parties de verrouillage (48-50) a verrouille le signal indiquant que la tension echantillon- 
nee est egale ou superieure au niveau predetermine, le moyen de commande d'operation de verrouillage (54, 55) 
fait en sorte de stopper I'operation de verrouillage du premier circuit de verrouillage (51 , 53). 

Dispositif de saisie a ecran tactile selon la revendication 1 , dans lequel le circuit de commande d'ecran tactile (1 7) 
comprend : 

un circuit de verrouillage ayant un nombre predetermine de parties de verrouillage (51-53) destinees a ver- 
rouiller sequentiellement le signal produit par le moyen d'echantillonnage (41) ; et 

un moyen (56) reliant les parties de verrouillage (51-53) et le moyen de mise sous tension (21) destine a 
recevoir le signal verrouille par chacune des parties de verrouillage et a appliquer le signal d'instruction de 
mise sous tension (ON) au moyen de mise sous tension (21) lorsque tous les signaux regus des parties de 
verrouillage (51 -53) indiquent que la tension echantillonnee est egale ou superieure a la valeur predeterminee. 

Dispositif de saisie a ecran tactile selon la revendication 1 , utilisable avec une carte a circuits integres et ayant un 
commutateur (58) active ou desactive selon un etat de la carte a circuits integres, dans lequel le circuit de com- 
mande d'ecran tactile (1 7) a un moyen de commande d'operation d'echantillonnage (57, R2, Vcc) destine a detecter 
un etat actif/inactif du commutateur (58) et a commander une operation du moyen de commande de panneau 
d'electrodes (42, 43, 45, 46, 47) et celle du moyer d'echantillonnage (41 , 42, 45, 46) en fonction de I'etat detecte 
du commutateur (58), dans lequel lorsque la carte a circuits integres se trouve dans un etat deverrouille, les ope- 
rations du moyen de commande de panneau d'electrodes et du moyen d'echantillonnage sont stoppees. 

Dispositif de saisie a ecran tactile selon la revendication 4, utilisable avec une carte a circuits integres et ayant un 
commutateur (58) active ou desactive selon un etat de la carte a circuits integres, dans lequel le circuit de com- 
mande d'ecran tactile (1 7) a un moyen de commande d'operation d'echantillonnage (57, R2, Vcc) destine a detecter 
un etat actif/inactif du commutateur (58) et a commander une operation du moyen de commande de panneau 
d'electrodes (42, 43, 45, 46, 47), celle du moyen d'echantillonnage (41 , 42, 45, 46) et celle du second circuit de 
verrouillage (48-50) en fonction de I'etat detecte du commutateur (58), dans lequel lorsque la carte a circuits in- 
tegres se trouve dans un etat deverrouille, les operations du moyen de commande de panneau d'electrodes, du 
moyen d'echantillonnage et du second circuit de verrouillage sont stoppees. 

Dispositif de saisie a ecran tactile selon la revendication 1, ayant un circuit de generation de signal d'horloge 
destine a generer le signal d'horloge a appliquer au moyen de commande de panneau d'electrodes et au moyen 
d'echantillonnage, ledit circuit de generation de signal d'horloge comprenant : 
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un circuit de selection de signal d'horloge a division de frequence (61 , 62, 63, 64, 65, 66, 67) destine a selec- 
tionner un signal d'horloge a division de frequence parmi une pluralite de signaux d'horloge a division de 
frequence (CLK1 , CLK2, CLK3) qui lui sent appliques, en fonction d'un signal de comnnande applique de 
I'exterieur du circuit, les signaux d'horloge a division de frequence etant generes par division d'un signal d'hor- 
loge de reference (CLK) ay ant une frequence predetemriinee ; et 

un circuit de sortie de signal d'horloge (68, 69, 70) destine a generer un signal (CLK') par modification d'une 
duree au cours de laquelle le signal d'horloge de reference (CLK) se trouve dans un des niveaux haut ou bas 
d'une demi-periode du signal d'horloge a division en frequence selectionne (CLK1 , CLK2 ou CLK3) et a pro- 
duire le signal genere (CLK') en tant que signal d'horloge a appliquer au nnoyen de connnnande de panneau 
d'electrodes et au moyen d'echantillonnage. 

Dispositif de saisie a ecran tactile comprenant : 

un ecran tactile (11) constitue de deux panneaux d'electrodes (11a) dont un presente une distribution de re- 
sistance unifornne dans une direction X et I'autre (lib) presente une distribution de resistance unifornne dans 
une direction Y ; 

un circuit de connnnande de panneau d'electrodes (21 , 25, 26, 27, 28, 29, 32, 33, 35, 36, 37, 42, 43, 45, 46, 
47) destine, a reception d'un signal de connnnande, a appliquer alternativennent aux deux panneaux d'electro- 
des (11a, 11b) une tension destinee a generer une distribution de tension, etdans un etat demise hors tension 
du dispositif, a relier de maniere intermittente une extremite d'un panneau d'electrodes (11 b) a la source d'ali- 
mentation de maniere synchrone a un signal d'horloge et, en meme temps, de mettre a la masse de maniere 
intermittente une extremite de I'autre panneau d'electrodes (11a) au moyen d'une resistance de sortie (R1), 
un moyen de detection de tension de position (18) destine, lorsque la distribution de tension est formee sur 
chaque panneau d'electrodes (11a, lib) par le moyen de commande de panneau d'electrodes (11a, lib) 
auquel la tension n'est pas appliquee lorsque les deux panneaux d'electrodes sont mis en contact mutuel en 
un point donne ; 

un moyen de calcul de coordonnees de contact (21) destine a calculer les coordonnees d'une position de 
contact sur I'ecran tactile (11), en fonction des tensions de position detectees par le moyen de detection de 
tension de position (18) et les distributions de tension generees dans les panneaux d'electrodes respectifs ; 
un moyen d'echantillonnage (31, 32, 35, 36, 41, 42, 45, 46) destine, de maniere synchrone avec le signal 
d'horloge, a echantillonner une tension (TABIN) developpee entre les deux bornes de la resistance de sortie 
(R1) lorsque les deux panneaux d'electrodes (11a, 11b) ont ete mis en contact mutuel et a appliquer le signal 
de commande au moyen de commande de panneau d'electrodes lorsque la tension echantillonnee est egale 
ou superieure a un niveau predetermine ; et 

un moyen de mise sous tension (21) destine a executer une operation de mise sous tension afin d'activer 
I'alimentation. 
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